Introduction
During studies of various substituted cyclobuta benzene complexes of chromium tricarbonyl we observed that 2d and 2 e are more reactive than the uncoordinated ligands Id and l e in nucleophilic addition [1] .
This suggests that the ring strain arising from the four sp2 carbon atoms in the cyclobutene ring, as well as electron withdrawal by the keto groups and the carbonyl ligands contribute to the acti vation of this compound. In order to obtain more information about the bonding relationships in these compounds we have now measured the car bon-carbon coupling constants of two cyclobuta benzenes and their chromium tricarbonyl com plexes in natural abundance.
The accuracy with which carbon-carbon cou pling constants can be measured makes them a sensitive probe for studying the bonding in organic compounds [2] . Previously, Günther and Herrig have reported some '/(C,C) coupling constants for benzocycloalkenes including cyclobutabenzene (la ) itself [3] , In the present investigation, compounds of low symmetry having no equivalence within the cyclo butabenzene unit were selected for the deter-unlike for l a and 2 a, where the chemical equival ence of the 13C nuclei in the appropriate double marked isotopomers prevents the coupling con stants 7(C -l,C -2), V(C-2a,C-6 a) and '/(C-4,C-5) from being accessible (Scheme 2).
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Similarly, the 1-oxo compounds Id and 2d were selected instead of the 1,2-dioxo compounds l e and 2 e.
While the results provide no convincing evi dence of special features in the oxo complexes, they do show that the jr-bonds in the benzene ring have a degree of fixation.
Results and Discussion
The 13C NMR data are collected in Table I. The  signal assignments for 2b and 2d were confirmed  by 2 D-INADEQUATE [6] , For all other com pounds the spectra were assigned by analogy, tak ing into consideration substituent chemical shifts, multiplicities obtained from DEPT spectra, the magnitudes of the C,H coupling constants and the fine structures of the multiplets in the proton- Table I Table I , all assignments are unambiguous.
Carbon-carbon coupling constants
The 13C,13C coupling constants were obtained from 1D-INADEQUATE [7] spectra recorded with acquisition times of between 2.6 and 3.0 s. A l though the 1 D-INADEQUATE method is more elegant, in cases where both carbon atoms are not directly bonded to protons and relax slowly, e.g. 7(C-2a,C-6a) in Id , the coupling was more easily and more quickly determined by locating the 13C satellites in a broadband-decoupled spectrum.
The 13C,13C coupling constants reported in Table II (Table III) . The same trend is found for Id , for which the corresponding ratio of averaged coupling constants is 6%. On complexation with the Cr(CO)3 moiety the 13C,13C coupling constants within the benzene ring show a in the uncomplexed cyclobutabenzenes, but the above trend in the relative magnitudes of the cou pling constants is retained. Indeed, the differences between the average values of the coupling con stants are even greater in the complexes than in the uncomplexed cyclobutabenzenes (see Table III ). The presence of a methyl substituent in a ben zene ring results in an increase in lJ(Cipso,C) by ca. 1 Hz [2 a], e.g. for toluene 1J(Cips0,C0rth0 ) (Table III) 10 Table I [20] shows that the bond lengths in the benzene ring are practically equal except for the C-4,C-5 bond, which is fractionally shorter. However, the large ex perimental errors in this investigation do not allow far reaching conclusions. The crystal structure of cyclobutabenzene la has recently been investi gated by Boese and Bläser [12] : the C-2 a,C-3 bond is marginally shorter than the others. The elec tron density deformation of la reveals "bent bonds" with a shift of the bonding electrons in the C-2a,C-6a bond towards the centre of the benzene ring and in the C-2a,C-3 bond away from it.
C a r b o n -p r o to n c o u p lin g co n sta n ts

Inspection of
Barfield et al. [21] (1H ,1H) couplings renders them more sensitive for detecting small differences in C -C bonding and they reveal that bond localization is also present in alkyl-substituted cyclobutabenzenes.
Very recently, Siegel [22] concluded that there is no real evidence for a Mills-Nixon effect. This may be true if the discussion is restricted to the results of X-ray crystallographic studies and theoretical cal culations, where error limits can apparently be large enough to mask the bond alternation. How ever, bond lengths are only one measure for bond strength. On the basis of the results presented here, we propose that 1/ ( 13C,13C) coupling constants are a sensitive probe with which to investigate the Mills-Nixon effect.
Experimental
For the preparation of the samples, see ref. [23] . 
